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and has not been hardened or tempered, or in steel which
has been hardened and tempered. Which of these two
steels is the engineer to employ ? The answer is undoubfc
edly that he should employ the hardened and tempered
steel whenever possible. An appreciation of the reasons
for this choice necessitates an examination of the essential
properties of steel in the light of the requirements of
the engineer. For his purposes, steel should possess a
certain definite tensile strength, accompanied by an
adequate degree of toughness and an adequate degree
of ductility. The need for a certain amount of toughness
requires no explanation, as it is obvious that an engineer
prefers a steel which is tough to a steel which is brittle.
The desirability of a steel possessing a reasonable degree
of ductility is perhaps not so evident, since engineering
structures are expected to be more or less rigid, and are
nob expected to flow. The ductility of a steel only
becomes apparent when the steel is flowing, and not
when it is rigid. Reasoning on these lines suggests that
the ductility of the steel is a matter of little importance,
and this argument might probably lead to an accurate
result, were it not for the fact that the rigidity of an
engineering structure, or the parts of a prime mover,
is only relative, and that there may be occasions when it
is necessary for the steel to flow appreciably in certain
small portions or elements, although the flow of the
complete structure, or of the engineering member as a
whole, is inappreciable.

In Appendix A, an account is given of the effect of
sudden changes of section, or of sharp corners, etc., upon
the distribution of stress in steel parts. It is shown in
that appendix that, under certain circumstances, the
stress in the steel round the sides of a notch, or in the
region at which there is a sharp change of section, is a
great deal higher than that obtaining in any other portion
of the structure. Sharp changes of section are difficult
to avoid. The designer may exercise every possible
precaution in avoiding them deliberately, but his inten*